SUPPLEMENTARY INFORMATION TEXT 10 11
Phase-retrieval holographic reconstruction 12 Figure is the wave number and j is the unit imaginary number such that
We define Z α the normalized complex amplitude in the sensor plane, as: 
The purpose of the holographic reconstruction algorithm is to recover the complex image of 33 the sample 0 α from the phase-less recorded holographic image Z m [11] . We have developed 34
an algorithm based on the formulation of the phase retrieval problem discussed in [19] . After 35 initialization, the algorithm refines the estimate of the complex image in the sensor plane by 36 iteratively applying update rules in a gradient descent. ( Step 1) of our phase retrieval 37 algorithm consists in the initialization of the complex amplitude in the sensor plane Z α by 38 setting its phase to zero:
Step 2) consists in back-propagating the complex 39 amplitudes to the object plane, using the inverse Fresnel function (Eq. 3): 40 presence of an artefact, the so-called "twin image" that results from a lack of phase 44 information during the acquisition process. In (Step 3) we define a cost function ( ) 0 α ε to be 45 minimized in order to reduce the "twin image" artefact. Here in the case of CSF sample, we
This cost function is minimized when the objects are locally uniform and sparsely distributed 49 which is verified in the case of CSF sample. As the signals are discrete, the derivative 50 operators are replaced by Sobel operators ( x S , y S ) and the integrals by sums. The cost 51 function rewritten as a function of the unknown z ϕ of the problem becomes: 52 where i and j are the indices of pixels. In the following (Step 4) the unknown z ϕ is 54 iteratively refined according to a conjugated gradient scheme: 55 
The gradient of the cost function, e.g. the variation of the cost function for every variation in 64 (9)) by a quadratic form: 69 
